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V = 2490.87 (6) A" 
Z = 4 

Cu Ka radiation 

Data collection 

Agilent Xcalibur (Eos, Gemini) 
diffractometer 

Absorption correction: inulti-scan 
(CrysAlis PRO; Agilent, 2011) 
T^„ = 0.638, r„^^ = 1.000 

Refinement 

R[F^ > 2a(F^)] = 0.038 

wR(F^) = 0.111 

S = 1.05 

4460 reflections 

330 parameters 

H atoms treated by a mixture of 
independent and constrained 
refinement 



fj. = 0.67 mm 
r = 291 K 

0.25 X 0.22 X 0.20 mm 



23649 measured reflections 
4460 independent reflections 
4263 reflections with / > 2a(I) 
Ri„, = 0.054 



Ap„ax = 0.16 e A"^ 

Ap„i„ = -0.14 e A"' 

Absolute structure: Flack (1983); 

1925 Friedel pairs 
Absolute structure parameter: 

0.2 (2) 



Key indicators: single-crystal X-ray study; T = 291 K; mean o-(C-C) = 0.003 A; 
R factor = 0.038; wR factor = 0.1 1 1 ; data-to-parameter ratio = 1 3.5. 

In the title compound, C3()H25N303, the central imidazole ring 
forms dihedral angles of 77,34 (6), 12.56 (6) and 87.04 (6)°, 
respectively, with the o-nitrobenzene ring and the phenyl 
substituents in the 5- and 4-positions, The molecular 
conformation is stabilized by weak intramolecular C— H- ■ jt 
interactions. In the crystal, molecules are linked by O— H- ■ -N 
hydrogen bonds, forming chains running parallel to the fo-axis 
direction. 

Related literature 

For the synthesis of imidazole derivatives, see: Ding et al. 
(2005); Heightman & Vasella (1999); Wasserscheid & Keim 
(2000). For related compounds synthesized by our group, see: 
Gao, Yang et al. (2013); Gao, Wang et al. (2013); Mao et al. 
(2010); Yang et al. (2012); Xiao et al. (2012), 




Experimental 

Crystal data 

C30H25N3O3 a = 10.54812 (16) A 

M, = 475.53 b = 12.77836 (19) A 

Orthorhombic, F2i2i2i c = 18.4800 (3) A 



Table 1 

Hydrogen-bond geometry (A, °). 



Cgl and Cgl are the centroids of the C9-C14 and C22-C27 rings, respectively. 



D-U-A 


D-H 


H- ■ A 


D-A 


D-U-A 


C5-H5- ■ Cgl 


0.93 


2.84 


3.715 (2) 


157 


C21-H21-Cg2 


0.93 


2.81 


3.501 (2) 


132 


03-H3-N1' 


0.90 (3) 


1.89 (3) 


2.7935 (17) 


179 (3) 


Symmetry code: (i) — x - 


f l,y + ^, -z- 









Data collection: CrysAlis PRO (Agilent, 2011); cell refinement: 
CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to 
solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to 
refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
OLEX2 (Dolomanov et al, 2009); software used to prepare material 
for publication: OLEX2. 
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2-[2-(2-Nitrophenyl)-4,5-diphenyl-l H-imidazol-1 -yl]-3-phenylpropan-l -ol 
Yizhen Li^ Pu Mao^ Yongmei Xiao^ Liangru Yang and Lingbo Qu 

1. Comment 

Imidazole and its derivatives attracted research interest due to their important roles in the field of biology, medicine and 
chemistry. Imidazoles containing chiral #-substituent have high potentiality for application in coordination chemistry and 
transition metal catalysis (Ding et al, 2005; Heightman & Vasella, 1999; Wasserscheid & Keim, 2000). Our group is 
interested in the synthesis and application of chiral imidazolium compounds derived from natural amino acids (Gao, Yang 
et al, 2013; Gao, Wang et al, 2013; Mao et al, 2010; Yang et al, 2012; Xiao et al, 2012). Here we present the synthesis 
of a chiral nirtrophenyl-substituted imidazole derivative obtained from the condensation of a chiral aminoalcohol, nitro- 
benzaldehyde, ammonium acetate and benzyl. The synthetic procedure provides valuable information for the research and 
development of novel chiral catalysts. 

The molecular structure of the title compound is shown in Figure 1. As expected, the imidazole core 
(C7/C8/N2/C15/N1) is essentially planar (r.m.s. deviation = 0.0056 A). The dihedral angles it forms with the o-nitro- 
benzene ring and the two phenyl substituents (01— C6, C9— 014) are 77.34 (6), 12.56 (6) and 87.04 (6)°, respectively. 
Two intramolecular 0 — W - n interactions stabilizing the molecular conformation are observed (Table 1). In the crystal, 
molecules are Imked by O — H— N hydrogen bonds (Table 1), forming chains running parallel to the b axis. 

2. Experimental 

Z-Phenylalaninol (15.1 g, 0.1 mol) was added to the solvent (OH3OH, 200 mL) with ammonium acetate (7.7 g, 0.1 mol) 
and dibenzoyl (2 1 .0 g, 0. 1 mol) in a three-neck flask. The system was stirred until L-phenylalaninol was dissolved 
completely, affording a transparent dark yellow solution. The flask was then put into an ice bath and o-nitrobenzaldehyde 
(15.1 g, 0.1 mol) in MeOH (20 ml) was added dropwise to the solution. The mixture was heated to 65°C for 12 h. The 
solvent was eliminated by vacuum rotary evaporation and the crude product obtained purified using column 
chromatography (ethyl acetate/ethanol/triethylamine, 10:1:0.1 v/v/v). Crystallization of the product by slow evaporation 
of a methanol/diethyl ether solution (1:1 v/v) afforded crystals of the title compound suitable for X-ray analysis. 

3. Refinement 

The hydroxyl H atom was located in a difference Fourier map and refined freely. All other H atoms were placed in 
calculated positions with C — H = 0.93-0.98 A and refined as riding, with C/iso(H) = 1.2L/eq(C). 
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Figure 1 

The molecular structure of the title compound showing 30% probability displacement ellipsoids. Hydrogen atoms, but 
those associated to the chiral C29 carbon atom and hydroxyl group, are omitted for clarity. 

2-[2-(2-Nitrophenyl)-4,5-diphenyl-1 H-imidazol-l -yl]-3-phenylpropaii-1 -ol 



Crystal data 

C30H25N3O3 
M- = 475.53 
Orthorhombic, _P2i2i2i 
a = 10.54812 (16) A 
Z)= 12.77836 (19) A 
c= 18.4800 (3) A 
F= 2490.87 (6) A3 
Z = 4 

F(000) = 1000 



Z)x= 1.268 Mg m-3 

Cu Ka radiation, i = 1.5418 A 

Cell parameters from 12200 reflections 

6' = 4.2-72.5° 

/i = 0.67 mm ' 

r=291 K 

, yellow 

0.25 X 0.22 X 0.20 mm 
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Data collection 



Agilent Xcalibur (Eos, Gemim) 


23649 measured reilections 




44^iO inHp'npnrlpTit rpflpptinirj 

I I \J\J lllUV^lJV/llUVlll 1. V/il^V LlWllo 


Radiation source: Enliance (Cu) X-ray Source 


4263 reflections with7> 2a(7) 


Graphite monochromator 


7?i„t = 0.054 


Detector resolution: 16.2312 pixels mm"' 


^max = 67.1°, 6^\n ^ 4.2° 


m scans 


A = -12^12 


Absorption correction: multi-scan 


A: = -15^14 


(CrysAlis PRO; Agilent, 2011) 


/ = -22^21 


7^ = 0.638,7;^ =1.000 




Refinement 




Refinement on P- 


XX A Jill *i c ' t 1 1 

H atoms treated by a mixture of mdependent 


Least-squares matrix: full 


and constrained refinement 


R{P > 2(t(/^)] = 0.038 


w = l/[(r(7^o ) + (0.0732P)2 + 0.11657*] 


,,.D/Z72\ Alii 

wK(r ) — U.iil 


where _r — (/*o + 2r c)/j 


S= 1.05 


(A/(T)niax - 0.001 


4460 reflections 


Apm» = 0.16eA"' 


330 parameters 


Apmin = -0.14e A"^ 


0 restraints 


Extinction correction: SHELXL97 (Sheldrick, 


Primary atom site location: structure-invariant 


zUUs), re — Krc[l+U.UUlxfc /, /sin(zt7)J 


direct methods 


Extinction coefficient: 0.0020 (3) 


Secondary atom site location: difference Fourier 


Absolute structure: Flack (1983); 1925 Friedel 


map 


pairs 


Hydrogen site location: inferred from 


Absolute structure parameter: 0.2 (2) 


neighbouring sites 




Special details 




Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 


covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 


torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 


An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 


Refinement. Refinement of 7^ against ALL reflections. The weighted 7?-factor wR and goodness of fit S are based on 7^, 


conventional 7?-factors 7? are based on F, with F set to zero for negative 7^. The threshold expression of 7^ > (7(7^) is used 


only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. 7?-factors based on 7^ 


are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 


Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 


X y 




01 0.3588(2) 0.84256(18) 


0.76549 (10) 0.0943 (6) 


02 0.2703 (2) 0.8468 (2) 


0.86999(14) 0.1240(9) 


03 0.69834 (12) 0.98409 (9) 


0.67498 (6) 0.0495 (3) 


Nl 0.42502(13) 0.60777(11) 


0.72217 (7) 0.0421 (3) 


N2 0.58116(12) 0.71200(10) 


0.68724(7) 0.0381 (3) 


N3 0.3581 (2) 0.82279(15) 


0.82985 (10) 0.0720 (5) 


CI 0.2345 (2) 0.50148 (18) 


0.63890 (11) 0.0643 (5) 


HI 0.2249 0.5090 


0.6887 0.077* 


C2 0.1417(3) 0.4507(2) 


0.59907 (14) 0.0823 (8) 


H2 0.0699 0.4249 


0.6222 0.099* 


C3 0.1554 (3) 0.43820(18) 


0.52542 (13) 0.0763 (7) 


H3A 0.0929 0.4043 


0.4988 0.092* 


C4 0.2609 (2) 0.47571 (15) 


0.49166(11) 0.0629(5) 
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UA 


(J.z /(J4 


A A £.£^n 

0.466/ 


A y1 y1 O A 
0.4420 


A ATC* 

0.0/5^ 


CD 




0.j26o6 (14) 


A CI AC A / 1 A\ 

0.53059 (10) 


A Acn /' A\ 

0.053 / (4) 


HD 


U.42M 


C\ CO 1 


0.50o8 


0.0o4^ 


Co 


0.34175 (17) 


A C /I 1 OA /10\ 

0.54120 (12) 


A ZTACI A /A\ 

0.60510 (9) 


A A>1 C A / A\ 

0.0450 (4) 


C/ 


0.4J44J 


A AOO /I /I 0\ 

0.60224 (12) 


A /Z An AH /0\ 

0.64/4 / (8) 


f\ f\A A/c 
0.0406 (3) 


C8 


0.53212 (15) 


A /'/'COA /10\ 

0.66520 (12) 


A y'O/1/'/' /0\ 

0.62466 (8) 


A AOAO /OX 

0.0393 (3) 


cy 


O.DODOO (15) 


A cnc\Q 1 A\ 
0.6/9ol (14) 


0.55083 (5) 


A A/I /lO 

0.0442 (4) 


CIO 


A C A '^'^ r\ /'10\ 

0.54220 (18) 


A '7CO/'/1 /I iC\ 

0.75864 (16) 


A CACCO /A\ 

0.50552 (9) 


A AOT //1\ 

0.0537 (4) 


XJ1 A 


A A OAO 


A QAC'2 


A 1 O 




Cll 


A CAAA /OX 

0.5900 (3) 


A T/'OA /0\ 

0.7680 (2) 


A /ITC/'O /I A\ 

0.43568 (10) 


A AT >1 1 /T\ 

0.0741 (7) 


XJ1 1 

Mil 


0.5oll 


A 1 A 

O.o214 


A /lACO 

0.405a 


A AOA4: 

0.0o9* 


C12 


0.6789 (3) 


A /'AAT /OX 

0.6993 (3) 


A /I 1 A/^T /I 1 \ 

0.41067 (11) 


A AO/IT /0\ 

0.0847 (8) 


XJ1 o 


0. / ill 


0. /0o4 


0.3641 


A 1 AO* 


Ci3 




A /"I A A /0\ 

0.6199 (2) 


A /ic/n/1 /ii\ 
0.45434 (13) 


0.081 / (8) 


TT1 T 


A '70A'> 

0.7803 


A CTO C 

0.5725 


A /I "? TA 

0.4370 


A AAO A 

0.098^ 


Ci4 


O.o/4y (z) 


0.6096/ (18) 


A C0/101 

0.52423 (11) 


A A/CO A /C\ 

0.0624 (5) 


TT1 /I 

H14 


A T AO n 

0.7039 


A C C C C 

0.5555 


A C CJ C 

0.5535 


A ATC * 

0.075* 


Co 


0.51231 (14) 


0.6/3 /5 (12) 


0. (o) 


A AIAA 

0.0390 (3) 


C16 


A CO A A-^ /I C\ 

0.53902 (15) 


A TAAO 1 /I 0\ 

0.70021 (13) 


A OOAOO /0\ 

0.82028 (8) 


AA/10/I /TX 

0.0434 (3) 


Cl / 


0.40/05 (19) 


A n no 1 A / 1 /I \ 

0. /6810 (14) 


A /I O /A\ 

0.86142 (9) 


A AC 1 O /'A\ 

0.0518 (4) 


1 o 


0.4959 (3) 


A TOACT / 1 A\ 

0.78953 (19) 


A AOOO/^ /10\ 

0.93326 (12) 


A ATO /'n\ 

0.0753 (7) 


TU1 O 

Hlo 


0.440 1 


A Ol C7 

O.o35 / 


A ACAT 

0.959/ 


A AAA* 
0.090* 


C19 


0.5983 (3) 


0.1 All (2) 


0.96475 (11) 


f\ r\Ci t A /fix 

0.0810 (8) 


Hiy 


O.oioo 


0. /j6/ 


1 A1 O/^ 

1.0126 


A Am* 
0.09/^ 


C20 


0.6698 (2) 


A /I 1 /OX 

0.6741 (2) 


A AO^IA /I 0\ 

0.92610 (12) 


A AOAC y^TX 

0.0805 (7) 


H20 


A ni A'^ 

0.7392 


A /I 1 A 

0.6419 


0.9411 


A AATA 

0.097* 


C21 


A ^Af\^n / 1 A\ 

0.64027 (19) 


A /" C 1 O /O \ 

0.6518 (2) 


A 0C/10C /11\ 

0.85425 (11) 


A A/'/lA /C\ 

0.0640 (5) 


1 

HZl 


0.OO92 


0.603 / 




A AT7* 

0.0/ /^ 


C22 


0.8477 (2) 


A CO/IOI /I ^\ 

0.58423 (16) 


0.71153 (13) 


A A^l '> /CX 

0.0613 (5) 


H22 


A TAT ^ 

0.7936 


A C C AO 

0.5592 


A znc o 

0.6758 


A f\n A * 

0.074^ 


C23 


0.9023 (2) 


A CI A A /10\ 

0.51434 (18) 


A TCACA /I /'X 

0.75950 (16) 


A ATTC /T\ 

0.0775 (7) 


XJT3 


O.ooJJ 


C\ AA1A 

0.4434 


A n^^A 
0. /564 


A AA'l * 

0.093* 


Cz4 


A AO >l 1 

0.9841 (3) 


0.5492 (2) 


A OIIOA /1 A\ 

0.81139 (19) 


A AOA^ /0\ 

0.0896 (8) 


Ty^ A 

H24 


1 AO A-^ 

1.0202 


A C AO 

0.5026 


f\ O A A f\ 

0.8440 


A 1 AO * 

0.108^ 




1 A1 OO 

1.0122 (3) 


0.6533 (3) 


A01/I01 /I A\ 

0.81481 (19) 


A AAA1 /A\ 

0.0993 (9) 


H25 


1 ATAO 

1.0702 


0.6771 


f\ O A OA 

0.8489 


All A* 

0.119* 




A AC CO /"OX 

0.9552 (2) 


A TO /I O /0\ 

0.7242 (2) 


A TznOA /I 

0.76789 (14) 


A r\n A n //C\ 

0.0747 (6) 


H2o 


A AT5 T 
0.9/3 / 


A TA C 1 

0. /95 1 


A TO 1 A 
0. / /19 


A AAA* 

0.090^ 


Cll 


0.87162 (15) 


A /"AAO 1 /I C\ 

0.69031 (15) 


ATlCCyl /I A\ 

0.71554 (10) 


A ACAO //l\ 

0.0503 (4) 




A OA/r /I c /I /C\ 

0.80o4d (lo) 


A nao'yn /i A\ 
0. /6o3 / (14) 


A /C^^OI /I A\ 

0.6ooo3 (10) 


A A/I OO //l\ 

0.0480 (4) 


T O A 


A TAAA 

0.7999 


A AA 

0.7390 


0.6186 


A ACAA 

0.059* 


H28B 


0.8581 


0.8310 


0.6637 


A AC A * 

0.059* 


C2y 


A nil 11 / 1 /I \ 

0.0/331 (14) 


0. /9o4y (12) 


A /CA0 1 ^ /0\ 

0.69335 (o) 


A A/IAA /OA 

0.0400 (3) 


H29 


0.6811 


0.8145 


0.7450 


0.048* 


C30 


0.62316 (17) 


0.89749 (13) 


0.65685 (9) 


0.0475 (4) 


H30A 


0.6233 


0.8880 


0.6048 


0.057* 


H30B 


0.5365 


0.9100 


0.6721 


0.057* 


H3 


0.658 (2) 


1.023 (2) 


0.7087 (16) 


0.078 (8)* 
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Atomic displacement parameters (A^) 







JJ12 








jja 


01 


0.1086 (13) 


0.1066(14) 


0.0678 (10) 


0.0422 (12) 


0.0073 (10) 


0.0090(10) 


02 


0.1259 (17) 


0.139(2) 


0.1075 (16) 


0.0540(16) 


0.0522 (14) 


0.0077 (15) 


03 


0.0666 (7) 


0.0394 (6) 


0.0426 (6) 


-0.0080 (5) 


0.0105 (5) 


-0.0074 (5) 


Nl 


0.0531 (7) 


0.0423 (7) 


0.0309 (6) 


-0.0089 (6) 


-0.0013 (5) 


0.0044 (5) 


N2 


0.0465 (6) 


0.0352 (6) 


0.0327 (6) 


-0.0033 (5) 


0.0020 (5) 


0.0004 (5) 


N3 


0.0920 (12) 


0.0620 (10) 


0.0621 (11) 


0.0134(10) 


0.0226 (9) 


-0.0047 (9) 


CI 


0.0784 (12) 


0.0682 (12) 


0.0464 (9) 


-0.0281 (11) 


-0.0132 (9) 


0.0115(9) 


C2 


0.0859 (15) 


0.0888 (17) 


0.0722 (14) 


-0.0435 (14) 


-0.0203 (12) 


0.0142 (13) 


C3 


0.0934 (16) 


0.0622 (12) 


0.0735 (14) 


-0.0236 (12) 


-0.0397 (13) 


0.0008(11) 


C4 


0.0942 (14) 


0.0472 (10) 


0.0472 (10) 


-0.0038 (10) 


-0.0249 (10) 


-0.0031 (8) 


C5 


0.0724(11) 


0.0451 (9) 


0.0437 (9) 


-0.0043 (8) 


-0.0091 (8) 


-0.0001 (7) 


C6 


0.0598 (9) 


0.0357 (7) 


0.0394 (8) 


-0.0048 (7) 


-0.0119(7) 


0.0042 (6) 


C7 


0.0541 (8) 


0.0361 (7) 


0.0317(7) 


-0.0021 (7) 


-0.0034 (6) 


0.0030 (6) 


C8 


0.0513 (7) 


0.0361 (7) 


0.0307 (7) 


-0.0014 (6) 


-0.0013 (6) 


-0.0003 (6) 


C9 


0.0524 (8) 


0.0475 (8) 


0.0328 (7) 


-0.0097 (7) 


0.0019 (6) 


-0.0037 (6) 


CIO 


0.0671 (10) 


0.0579 (10) 


0.0361 (8) 


-0.0133 (8) 


-0.0060 (7) 


0.0053 (7) 


Cll 


0.0982 (16) 


0.0879 (16) 


0.0363 (9) 


-0.0388 (14) 


-0.0085 (10) 


0.0109(10) 


C12 


0.0977 (16) 


0.120(2) 


0.0368 (9) 


-0.0439 (17) 


0.0187(11) 


-0.0152 (12) 


C13 


0.0776 (13) 


0.109 (2) 


0.0584(13) 


-0.0133 (14) 


0.0205 (11) 


-0.0371 (14) 


C14 


0.0686 (11) 


0.0683 (12) 


0.0503 (10) 


0.0008 (10) 


0.0058 (8) 


-0.0157 (9) 


C15 


0.0498 (7) 


0.0369 (7) 


0.0303 (7) 


-0.0031 (6) 


0.0016 (6) 


0.0020 (6) 


C16 


0.0535 (8) 


0.0449 (8) 


0.0318(7) 


-0.0141 (7) 


0.0004 (6) 


0.0016 (6) 


C17 


0.0710(10) 


0.0452 (9) 


0.0392 (8) 


-0.0135 (8) 


0.0101 (8) 


-0.0021 (7) 


C18 


0.1157(19) 


0.0663 (13) 


0.0440 (10) 


-0.0335 (13) 


0.0190(11) 


-0.0146 (9) 


C19 


0.1110(18) 


0.0966 (17) 


0.0353 (9) 


-0.0515 (16) 


-0.0103 (11) 


-0.0013 (10) 


C20 


0.0772 (13) 


0.116(2) 


0.0484(11) 


-0.0226 (15) 


-0.0201 (10) 


0.0130 (12) 


C21 


0.0619(10) 


0.0845 (14) 


0.0454 (10) 


-0.0018 (10) 


-0.0052 (8) 


0.0060(10) 


C22 


0.0624 (10) 


0.0464(10) 


0.0753 (13) 


0.0054 (8) 


-0.0049 (9) 


-0.0101 (9) 


C23 


0.0761 (13) 


0.0500(11) 


0.1064(19) 


0.0169 (10) 


-0.0039 (13) 


-0.0032 (12) 


C24 


0.0769 (14) 


0.0825 (17) 


0.109 (2) 


0.0233 (13) 


-0.0197 (15) 


0.0112(16) 


C25 


0.0825 (16) 


0.112(2) 


0.103 (2) 


-0.0033 (16) 


-0.0421 (16) 


0.0016(19) 


C26 


0.0761 (13) 


0.0663 (13) 


0.0817(14) 


-0.0173 (11) 


-0.0171 (12) 


-0.0039 (12) 


C27 


0.0423 (7) 


0.0479 (9) 


0.0606 (10) 


-0.0009 (7) 


0.0054 (7) 


-0.0082 (8) 


C28 


0.0497 (8) 


0.0442 (8) 


0.0524 (9) 


-0.0062 (7) 


0.0083 (7) 


-0.0017 (7) 


C29 


0.0486 (7) 


0.0362 (7) 


0.0351 (7) 


-0.0058 (6) 


0.0032 (6) 


-0.0021 (6) 


C30 


0.0582 (9) 


0.0385 (8) 


0.0460 (8) 


-0.0051 (7) 


0.0000 (7) 


0.0009 (7) 



Geometric parameters (A, °) 



01— N3 


1.216(3) 


C13— C14 


1.385 (3) 


02— N3 


1.226 (3) 


C14— H14 


0.9300 


03— C30 


1.402 (2) 


C15— C16 


1.489 (2) 


03— H3 


0.90 (3) 


C16— C17 


1.381 (3) 


Nl— C7 


1.3858 (18) 


C16— C21 


1.385 (3) 


Nl— C15 


1.308 (2) 


C17— C18 


1.389 (3) 


N2— C8 


1.4009(19) 


C18— H18 


0.9300 


N2— C15 


1.3561 (19) 


C18— C19 


1.367 (4) 
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N2— C29 
N3— C17 
CI— HI 
CI— C2 
CI— C6 
C2— H2 
C2— C3 
C3— H3A 
C3— C4 
C4— H4 
C4— C5 
C5— H5 
C5— C6 
C6— C7 
C7— C8 
C8— C9 
C9— CIO 
C9— C14 
CIO— HIO 
CIO— Cll 
Cll— Hll 
Cll— C12 
C12— H12 
C12— C13 
C13— H13 



1.4762 (19) 
1.466 (3) 
0.9300 
1.386 (3) 

1.388 (3) 
0.9300 

1.378 (4) 
0.9300 
1.363 (4) 
0.9300 

1.379 (3) 
0.9300 
1.395 (2) 
1.476 (2) 
1.374 (2) 
1.489 (2) 

1.389 (3) 
1.388 (3) 
0.9300 
1.391 (3) 
0.9300 
1.365 (4) 
0.9300 
1.369 (4) 
0.9300 



C19— H19 
C19— C20 
C20— H20 
C20— C21 
C21— H21 
C22— H22 
C22— C23 
C22— C27 
C23— H23 
C23— C24 
C24— H24 
C24— C25 
C25— H25 
C25— C26 
C26— H26 
C26— C27 
C27— C28 
C28— H28A 
C28— H28B 
C28— C29 
C29— H29 
C29— C30 
C30— H30A 
C30— H30B 



0.9300 

1.355 (4) 

0.9300 

1.393 (3) 

0.9300 

0.9300 

1.384 (3) 

1.381 (3) 

0.9300 

1.364 (4) 

0.9300 

1.364 (4) 

0.9300 

1.390(4) 

0.9300 

1.379 (3) 

1.509 (3) 

0.9700 

0.9700 

1.536(2) 

0.9800 

1.528 (2) 

0.9700 

0.9700 



C30— 03— H3 
C15— Nl— C7 
C8— N2— C29 
C15— N2— C8 
C15— N2— C29 
01— N3— 02 

01— N3— C17 

02— N3— C17 
C2— CI— HI 
C2— CI— C6 
C6— CI— HI 
CI— C2— H2 
C3— C2— CI 
C3— C2— H2 
C2— C3— H3A 
C4— C3— C2 
C4— C3— H3A 
C3— C4— H4 
C3— C4— C5 
C5— C4— H4 
C4— C5— H5 
C4— C5— C6 
C6— C5— H5 



109.6(17) 
106.24 (13) 
128.75 (12) 
106.21 (12) 
124.32 (12) 

123.0 (2) 
118.91 (17) 

118.1 (2) 
119.7 
120.5 (2) 
119.7 
119.9 
120.3 (2) 
119.9 
120.1 
119.8(2) 
120.1 
119.8 
120.5 (2) 
119.8 
119.6 
120.9 (2) 
119.6 



C17— C16— C21 
C21— C16— C15 
C16— C17— N3 
C16— C17— C18 
C18— C17— N3 
C17— C18— H18 
C19— C18— C17 
C19— C18— H18 
C18— C19— H19 
C20— C19— C18 
C20— C19— H19 
C19— C20— H20 
C19— C20— C21 
C21— C20— H20 
C16— C21— C20 
C16— C21— H21 
C20— C21— H21 
C23— C22— H22 
C27— C22— H22 
C27— C22— C23 
C22— C23— H23 
C24— C23— C22 
C24— C23— H23 



117.09(16) 

118.52(16) 

120.76 (16) 

122.0 (2) 

117.27(19) 

120.2 

119.5(2) 

120.2 

120.0 

119.94(19) 

120.0 

119.7 

120.6 (2) 

119.7 

120.8 (2) 

119.6 

119.6 

119.2 

119.2 

121.5 (2) 

119.9 

120.2 (2) 

119.9 
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Cl— C6— C5 
CI— C6— C7 
C5— C6— C7 
Nl— C7— C6 
C8— C7— Nl 
C8— C7— C6 
N2— C8— C9 
C7— C8— N2 
C7— C8— C9 
CIO— C9— C8 
C14— C9— C8 
C14— C9— CIO 
C9— CIO— HIO 
C9— CIO— Cll 
Cll— CIO— HIO 
CIO— Cll— Hll 
C12— Cll— CIO 
C12— Cll— Hll 
Cll— C12— H12 
Cll— C12— C13 
C13— C12— H12 
C12— C13— H13 
C12— C13— C14 
C14— C13— H13 
C9— C14— H14 
C13— C14— C9 
C13— C14— H14 
Nl— C15— N2 
Nl— C15— C16 
N2— C15— C16 
C17— C16— C15 



118.00(17) 
119.63 (16) 
122.25 (17) 
120.53 (14) 
109.25 (13) 
130.08 (14) 
124.21 (14) 
105.88 (12) 
129.81 (14) 
121.14(16) 
120.07 (16) 
118.64(17) 
119.9 
120.1 (2) 
119.9 
119.7 
120.5 (2) 
119.7 
120.1 

119.86(19) 

120.1 

119.8 

120.5 (2) 
119.8 
119.8 
120.3 (2) 
119.8 

112.40(13) 
124.36 (13) 
123.15 (13) 
124.36(16) 



C23— C24— H24 
C25— C24— C23 
C25— C24— H24 
C24— C25— H25 
C24— C25— C26 
C26— C25— H25 
C25— C26— H26 
C27— C26— C25 
C27— C26— H26 
C22— C27— C28 
C26— C27— C22 
C26— C27— C28 
C27— C28— H28A 
C27— C28— H28B 
C27— C28— C29 
H28A— C28— H28B 
C29— C28— H28A 
C29— C28— H28B 
N2— C29— C28 
N2— C29— H29 
N2— C29— C30 
C28— C29— H29 
C30— C29— C28 
C30— C29— H29 
03— C30— C29 
03— C30— H30A 
03— C30— H30B 
C29— C30— H30A 
C29— C30— H30B 
H30A— C30— H30B 



120.4 
119.2 (3) 
120.4 
119.6 
120.8 (3) 
119.6 
119.7 
120.6 (2) 
119.7 

122.24(17) 

117.5(2) 

120.17(18) 

109.0 

109.0 

113.05 (14) 
107.8 
109.0 
109.0 

112.95 (12) 
106.6 

110.98(12) 
106.6 

112.52(13) 
106.6 

110.62(14) 

109.5 

109.5 

109.5 

109.5 

108.1 



01— N3— C17— C16 

01— N3— C17— C18 

02— N3— C17— C16 
02— N3— C17— C18 
Nl— C7— C8— N2 
Nl— C7— C8— C9 
Nl— C15— C16— C17 
Nl— C15— C16— C21 
N2— C8— C9— CIO 
N2— C8— C9— C14 
N2— C15— C16— C17 
N2— C15— C16— C21 
N2— C29— C30— 03 
N3— C17— C18— C19 
Cl— C2— C3— C4 
Cl— C6— C7— Nl 
Cl— C6— C7— C8 



-28.9 (3) 

149.6 (2) 
151.3 (2) 
-30.2 (3) 
-1.39(18) 
174.96 (16) 
-78.5 (2) 
99.5 (2) 
-91.6 (2) 
92.9 (2) 
105.10(19) 
-76.9 (2) 
168.26(12) 
-178.64(19) 
0.2 (4) 
9.2 (3) 
-165.92 (19) 



CIO— C9— C14— C13 
CIO— Cll— C12— C13 
Cll— C12— C13— C14 
C12— C13— C14— C9 
C14— C9— CIO— Cll 
C15— Nl— C7— C6 
C15— Nl— C7— C8 
C15— N2— C8— C7 
C15— N2— C8— C9 
C15— N2— C29— C28 
C15— N2— C29— C30 
C15— C16— C17— N3 
C15— C16— C17— C18 
C15— C16— C21— C20 
C16— C17— C18— C19 
C17— C16— C21— C20 
C17— C18— C19— C20 



1.3 (3) 

0.6 (4) 
-1.0(4) 
0.0 (4) 
-1.7 (3) 
-174.64(14) 
1.39(18) 
0.87 (16) 
-175.75 (15) 
123.81 (16) 
-108.76 (16) 
-2.0 (2) 
179.64(17) 
179.7 (2) 
-0.2 (3) 
-2.2 (3) 
-0.7 (3) 
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C2 — CI — Co — C5 


1 A /'J \ 

-1.0 (3) 


C 1 8 — C 1 9 — CzU — Cz 1 


A 1 t A\ 

0.1 (4) 


/"'I r^n 

L2 — CI — Co — C7 


175.2 (2) 


C i 9 — CzO — Cz 1 — C 1 6 


1 A / A\ 

1.4(4) 


C2 — C3 — C4 — C5 


-0.5 (4) 


1 /"^ 1 1 T XT'? 

C21 — C16 — C17 — N3 


1 TA AA / 1 "7\ 

—179.99 (17) 


C3 — C4 — C5 — Co 


0.1 (3) 


C21 — Clo — C17 — CI 8 


1.6 (3) 


C4 — C5 — Co — C 1 


0.7 (3) 


— Cz3 — Cz4 — Cz5 


-0.7 (5) 


r^n 

L4 — C5 — Co — C7 


—175.39 (17) 


i^II — Cz7 — Cz6 — Czy 


8 1. 6 (2) 


/~<c r^n XT1 

C5 — Co — C7 — N 1 


—174.82 (16) 


f^^^n t~^'^£i 

Cz3 — Cz2 — Cz7 — Czo 


1 A 

1.9 (3) 


C5 — Co — C7 — C8 


1 A 1 \ 

10.1 (j) 


r~^^n r~^'~\o 

Cz3 — Czz — Cz7 — Cz8 


—176.0 (2) 


/^/; /^o /^'j 
C 0 — C 1 — Cz — C J 


U.O (4) 


CzJ — Cz4 — Czj — Czo 


2.3 (5) 


/^z: /^o xro 

Co — C7 — Co — N2 


174.14 (16) 


Cz4 — Cz5 — Czo — Cz7 


-1.8 (5) 


r^£. r^n r^o r^c\ 

Co — C7 — Co — C9 


A C /OX 

-9.5 (3) 


Cz5 — Czo — Cz7 — Czz 


-0.3 (4) 


C7 — Nl — C15 — N2 


A O 1 / 1 0\ 

— U.oi (18) 


Cz5 — Czo — Cz7 — Cz8 


177.6 (2) 


C/ — JNl — Co — ClO 


— 1 / /.oO (lo) 


r^'^sc. r^'~)n /^to /^oa 
Czo — Cz / — Cz8 — Czy 


—96.2 (2) 


C7 — C8 — C9 — C 1 0 


92.6 (2) 


Cz7 — Czz — Cz3 — Cz4 


1 A / A\ 

-1.4 (4) 


KJi — Co — C9 — C14 


—82.8 (2) 


i^T7 r^'^O /^'lA XTO 

Cz7 — Cz 8 — Cz9 — N 2 


-69.13 (18) 


Co — Nz — C15 — N 1 


A AO / 1 0\ 

— O.Uz (18) 


C27 — C28 — C29 — C30 


164.25 (14) 


>J9 PIS 

v_- o IN Z v_- i J i D 








08— N2— €29— C28 


-67.3 (2) 


€29— N2— €8— €7 


-169.57 (14) 


C?5 — INz — L>zy — I^jU 


eu.i (^z) 


czy — IN z — o — cy 


1 a Q 

i J . o \Z) 


C8— C9— CIO— Gil 


-177.23 (16) 


€29— N2— €15— Nl 


170.96 (14) 


08— 09- C14— €13 


176.89(19) 


€29— N2— €15— €16 


-12.2 (2) 


€9— €10— €11— €12 


0.8 (3) 






Hydrogen-bond geometry (A, °) 








Cgl and Cg2 are the centroids of the C9-C14 and C22-C27 rings, respectively. 




D—YL-A 


D—R 




D—n-A 


€5— H5-Cgl 


0.93 


2.84 3.715 (2) 


157 


C21— H21-Cg2 


0.93 


2.81 3.501 (2) 


132 


03— H3-N1' 


0.90 (3) 


1.89(3) 2.7935 (17) 


179 (3) 



Symmetry code: (i) -x^\,y+\l2, -z+3/2. 
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